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(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically and 
dynamically control the gain deviation between 
wavelengths of an optical wavelength-multiple signal 
against the time variation by adaptively controlling the 
attenuations of lower-order diffracted lights at 
wavelengths to combine them, using an optical divider 
utilizing the diffraction effect of the light for dividing the 
wavelength-multiple signal into individual optical 
wavelength signals. 

SOLUTION: An optical wavelength-multiple signal 1 
composed of wavelength- multipled optical signals at 

wavelengths A1, X2 An is inputted to an optical 

wavelength-multiple signal dividing means 2 which 
divides it into individual optical wavelength signals and 
the most of them are inputted to an optical attenuating 
means 3. An optical attenuation control means 6 
controls the optical attenuations to be set for the 
optical attenuating means 3 according to the optical 
power levels of higher- order diffracted lights at 
wavelengths obtained by a higher-order diffracted light power detecting means 5 so that the 
light intensities of lower-order diffracted lights at wavelengths may be equal. Corresponding 
lower-order diffracted lights outputted from the means 3 to the wavelengths are fed to an 
optical signal combining means 4 to output a wavelength-multiple signal 7 composed of optical 
signals at wavelengths A/I, A2 An. 
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*7*^<DR*a»#tt<&W£tt, ^*&*i»R»*0 
— *©T-AlcaDtftffct--* 84-1-84-61: 
*n^na*«c»J»««i l-i 6*«UrjRSr«±* 
-g\ »«cJ:5*RBo|S»»RK»«r«fk*-ii:5Ct{c 
ct^ff^o co^grlc^nii, Ml Ka) M«-r#«B 
«^*J»fflj|«cj:or4Cfc*5tRftri:(0*»*oif 

mz mw&mit®® so (Dmim&z <o 

•t 5 (c^^-T 5 £ £ lc J: i? / B l Kb) (:^-f «fc 5 4* 
*R*B^«ffJS*43fe»***+.5*«**ttff*ffl 
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*t»U*(Dfl[*^ft1»tt (8.13(a)- )4r#^ 
5«t«H*9 2»flll:K*L. 3tRg^Sftf-A^ 
9 0fc#LT8»tti«l* 9 lT?*R*«fci**J»** 

««it«a9 2T«R*«|«ciB!*J»S:*x.5«BKt 
f^o ^MZX V . fflSitHIS9 1 £&gttB2S9 2^: 
a»Lr#fc5feR*#l[fS#tii*9 3tt, t^TOM 
*fS#f--r^-eHl 3(b) fo^-f J:5 4(ai*JS-o*J 
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■*tB«<z>afi*fl=3as»toor*J»»ttAS«ft;L, #Rft 
ft u^<^«l»d«T?"# & < iSBi^fc 

loon] J3&3<o7yit%)7T'C'<$:%^z>ytmm 

Sl-Ctt. 7yftft7r>f^;^Slffc!), WDM 

X77*?%7y 4 LTH^ttttft if te. J: 5 IB US ft 
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O^OSff^i: LTn-RiOfift-Iai^^RSn,-* . 

ffi^[°ltFf5fei:[^^tc, fl»Jx.«Hjc<DlHlilf3fet LTnR* 

oatftiHiffjt^R^n, K»ia«T*«**ui¥«5fc 



5 

[0 0 18] *««*«HB*'S6ft. S5*[H]^f3tm^^ 
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RS#s^n^^ss^mfs#7 1 transits. 

[00i9]'4fc % 6 Ttt, 3fe^R^ 

S3feSlS5**W.ffliLT: *> £»>v r.^M^ 1 ?. *Rft£j| 

LT#««i»Lfc*R**J^i£i/*T 

Ill 0 0ttn^©R*O«&53fe(»^»i 0 1-1-1 
0 l-n^/^SifS-S-tKS^lL-rS^KSl 0 
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(N-l) ^O^ilfBSSr^tf^^jtt 
0 4 - 1 — 1 0 4— ( N — i ) * i: yr L C 3fc5SiB : S§ i 
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A©tf bosses. 
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0 4 - L Cfc#R*0>#J»« 
***D6 rtifcj:!?, 3t*$SHl0 4- 

'*R«o*«*Hbo$*^jBy-rsct.^#5. £o 
Lfc^m* bo£ <fc 5 Jt^tttf £ Lfc 
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«<o»lS8«S«**i-. *H*flri|-e«:, 3feR*#l[ffi* 
7(9 ®*f»R^ft2"*5j:W3t'g'R^a4 3ft5, lOCDTWig 
RBIsllffft^S^-f 3 0Sr^^rSia*nS«rt*: 
Z.<DTU<imSL»®Vm j =FM7*{Jl'? 3 Oil * 
Rift^O-g-RfcJit/^RSrloor/W^-CISa^* 
5-&»R*l6— »ao*7-f^^t?*>S(IEEE Journal 
of Lightwave Technology, vol.12, pp. 989-995, 199 
4). %<Dm<Dmf£\*, HUC^*16««0*fflfc»« 
"f" <5 * * £. . .^IS'PJ M 3fcR 5 -ft t/i v + * o 

[0022] H^fc^r, r t^»R»iiijr*^-s!7-f 

^c$ii5^7^2iR£S2 4, 2 5 *7^«R»IBSr 
5 r ^*f3IR»IIl*rfe^2 6^^rffiilfci^ 
*>5 0 *«j#fc:fc^T, «itf*Rfi#aft#3as»i<z> 
AtH*^RSS2 2- 9'j5»bA*£ftfcil'&fcWt, MX* 

9y*RB^teW5igw*ttft*e<D-^*-ifii^0fso 

Etfr^tcS^T. m 2 <Z>Affi*5»R» 2 3-1-23 

-i6wtiithk:*3t5h6 4 ^7 7.iSS 

«?<? ns • d ' sin 0 + nc * A L = m X- — (1) 

n c 14-T H p »R»tHllff16-T-2 6 <7>S6SbS*f*. d 
ttT U-f»RBlHl*f»^-2 6 0a»R»Mtr^f-, mttHI 
IffiJcft* A,«:*R§, ALI^»^-f6T t/^iS8@Jr 
^^2 6 07t^[RB^^T*>5o ^fc, f^^^^igR 

[0 0 2 3] (4. ®*Tft0 35«3feR*X{c 

j:ots^S(7)r\ 0.#fft»:in— sott-eatR**!: 

ftto-b»R**i5Ct*:^-r. 5feR*A3&«-S(Z) 

t>tt?wt, ®*f*ftmic(s;i:ria— R*©3feft**5isi*f 

6=0, ±A.o/n s - d, ±21 0 /n s *d, »• 

(Free Spectral Range) ir^lfix So m?HU 0 = 0 
50 \Zto^Xft&m<oytl&mm$:frMch'b£< , m=0C0{g; 
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[0024] H3tc^r i<>r«Ktei5iifrft^a 

7-fH3 0li, 7 U--f3m&E#rfc^2 6SrfifeA/-C3t 

[0 0 2 5] m l ©Affl*i»8ft 22-91:8 

A 2, U, Jl 4 ©4 
U »2<Z>Affi*i»8tt2 3-7, 2 3-8, 2 3- 
9, 23-10C8SU, A. 2, 13, X 4<D%m^ 

3-7, 23-8, 23-9, 2 3-10 
X 1, A2, A3, X 4 Oftff 
A//toc> ^ I v>Acb^;^Sia 2 2 — 9 iCS^^Se 
i%xmt)£inZ>o Ifc^oT, r i^>f »R»lsl*r»-T'a 

[0 0 2 6] K JiOR W^S^V^r*|llSflft|tf3»ff *K 
Kt5-. ^T-ft, »»-r5Aa*»KKcoK*fiBI8*:' 

0. 8'nm (1550n-m3tjK*fflriC*5V^r lOO'GHzHH) , 
FSR= 800GHz£-f5 o *ttft*«fll"-»<0*» 
*WW* 1.6nm (1550nm*R«l!lFfc:fc^T 200GHz 
MB) fc.L-OMH-S. ft&g^mff^tt, 

Kiuwftff-a^-r/^ 3 o<omi oAw*asss2 2- 

1, 12, A3, A4<7)5fefa^ (O*®*?*) 12 
05A11JM882 3-.5, 23-7, 23-9, 2 3- 

11 (^-fyjj?-h) ^n^fnm*$ixs 0 :^si 

XI, A, 2 , A3, X4<Dytm%tt. 3t»«^S.30-t 

StUIJ, ^]tl«£E9]iIoi fl e B iIf3fei^ (E 
-TEK&«i&#*n^## : PITA-1A ) ^ffll^S 
£0*ft^X*««Stt:, 1.2 kHzgS 
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ag&!&2 3 -6, 2 3-8, 2 3- 1 0, 2 3- 1 2 
<*>f (c#r9agL-A*£*i£ 0 rfUc J; 9 , 

8ft* 1, A, 2, U, X 4 O AAL/cSl 
cOAfcb*>g8&2 2- 9fCtt«-r5«l<0Affi*a»K» 
2 2-1 0tc8ft£2£*XTtiS;t/£ix£ (tffOiSLSO 
£#8«J#) o 

. [0 0 2 7 ] %tt3^& 3 0>**T«3fetS«»a>*l 

»*fe|co^tRKtS. R*U, 12, 13, 14 
' ojtfS# ( itfc®*?*) tt, m2 0Afcli*^8£S2 3- 
70 1 3, 2 3- 1 5, 2 3-1, 2 3- 3 (^-;?#~ 
h) t^ftmfcb^tlSo ^O#84#ttco3-8ftic:fc 

li, ^-fVtf-h (2 3-5, 2 3- 7, 2 3- 9, 2 
3-11) «Cffl**ixSJ6ftl 1 , 12, 13, 14(7) 
"Tfeft* (0>fe.EI*r*) ■ «U tfr^rfrP 1 : P2 : P3 ; 

P4 03fe«**rtorai*snSo ^-^#-> 

(23-13, 23-15, 23-1, 2 3 - 3 ) {dfctj 
A£*l58ftll, X2, 13, l"4<7)*ft# (lftEI. 
^ *?*) tt, ttlfilPml, Pm2, Pm3, Pm4<7> 

[0 0 2 8] h<7>5feffi;£ltt. *»HI«f3t«jt? 

*0«ffiflt«;Pinl-, Pm2, Pm3, P 
30 m4Jc»^5fflT*«»**J!Bl^S6JCA*Sn5o 

SJXAfcJ: D#*»ft»ffi:»*««^*3S:IB«i-r5. 
*«=^Lr», B5t/T*h5J: 5ftSi8»tt# 

[0 0 2 9 ] H6tt\ *l*ftW«C*5ffS3ti***»ljai ' 
^S6 0&a7n-(Z>— WSr^i-. tea 4 IT? M\ 
«¥J^ 3 o« prx%MS«0>tojR«MX*^ 0 dB 1 4 5 
40 X 5 C Htt^teSflffiv l -V 4 Sr-tft^'ixaNS 

■f s^rKsfeWJHSfcHJiD-fs, tea 4 2t*i^, iS^©^ 

*«A«ffl¥a50*7* K (PD) Ttfcffi. 

Lfc^e-^JK- h^S^Pml , Pm2, Pm.3, P 
m4^:^ii>5o 

[0 0 3 0] ^I4 3f(i, 7 l"< m$L®\2\ftft*M7 
jfrf 3 OOgii^^^ib^^ hotti^)3tm^iP 
1, P2, P3, P4£^5£-f&o M4 4T*tt, 
Ufc3t«*Ort, (Prain)<D3fc&;g£4#/rf 

rrm «*x uc»a;i-"5'3t«*p 



[o o 3 1 j aim a 5-crau 3tm*p ifc«ioR*a>jte 

^*P2, P3, P 4 tf» 5 J: 5 

[0 0 3 2] ^T'tt, P^-r^AtH^^RSSOK^ra 
H£r 0.8nm (1550n m3teRft*Ffc*3^T lOOGHzBB 
PI) , FSR= 500GHz t-TS, 3fcRg3fc&5<>: 70 

U *R«*S{f#©3feR*IBI!iS:- 1.6nm (I550nm 
3fcR*«rfc*3^T lOOGHzlBH)' irLTRW-rS. *R 
7U^R&®^te^a7^/i^ 3 0<7> 
«10ABA*iSB2 2-5KAA3ft£. lOOGHzffl 
WORSES £ frlfcRft Jl 1, 1 2, X 3, X 4, 15 
<B*»* (O&Etf*;) tt v »2 0>Xffl**R»2 3- 

3- 2 3 — 4 ; 2-3 — 5 ; 23 — 6 ; 23 — 7 

5t«**«3lcJ:or*RftO 
3te«#tt, 3feltB*0*J»«»cJ;or4i:fcR«IB0 

iSSS22-3 > 22-4, 22-6, 2 2 - 7 tCA^ 
wixlcj: "9, RSI 1, A. 2 , A 4, A5<7>3fe 

a »- r. A*- « -i r 1 1 _I_ -.^ v*. t v+» C3 a -f i 

[0 0 3 3] d-r, 3tR*©**fcffi1tr6R*;i 3' 

o3tfs*tt*-2«>AiaA*R»2 3^5*»bffl*sns 
j&s, vu-^/<s^^«di-e^js*nfc3teR**i:fS#ta 

jfe5*>T\ Rft* 3 0>JfefS#i7>«S4WtHS[t?#fti^ 
RS* 3*|»^.Lfc3tR**l:«-toRftE11«lfi»:*:i: 
[0 0 3 4] &{c, 3 <0«-*r£3teW*«*>*» 

W*ifeJco^rRS-r5* »*n, a. 2, a 4, a 5 
lftlalllr*) tt, »2 0At»*»KB2 3- 
8, 23-9, 2 3- 1, 23-2 (^e-^/tf-h) IC 

<7>AU*aR»o*«^##«ri:oT^5. Witf, ^ 
^^^-h (2 3-3, 2 3-4, 2 3-6, 2 3- 
7) fctHASftSR** 1, A 2, U, 15^M^ 

(0ft@«r*) tt; tii?nPl, P2, P4, P5<7> 
*«A*fcoTfcH*$*iS 0 -*\ h (2 3 

~8, 2 3 -9, 2 3- 1, 2 3 -2) fcfcB*£ixSR 
SH, A2, X4, X 5<D*it# ClftlHl^f*) tt, 
-tft^iXPrnl, Pm2, Pm4, P m 5 <D 3fc«* «: 
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ttU TU>r»Rl||5llFfft-T-a7-f/u^t:«ffLfc4:*«C 

W h <D*#R*<&3fc«*£H5e-f 5 £ t 

[0 0 3 5 ]. *~*#-h<D3tettt*tt. **®*r*«* 

^&£il£o *(DtEil4Pml, Pm2, Pm4, P 
m 5 «C»*S-rStt-e*«**»J»^S 6 fcA* 

6 T-tt, mtt&fcJR-TJ; 5fc7/l^ 

* 3 ^#%^8^^£»RoS£S«^#-f«%M 

[0036] B9tt. %2nnm\^\iz>%mn&mm 

3 <?5*^r«*««*0«)»«««*^ 0 dBi 4 5 
£51-, Ktt£M£SHlV 1 , V2, V4, V5& 

(PD) T-&ttJLfc^-^#- KO*t*Pml, Pm 
2, Pm4, Pm5^^5o 

[0 0 3 7 ] ^153^11 T U'^illRBiaifftt^a^' 

PI, P. 2, P4, P5^f5 tt M5 4T*ft 

At Ljfe.3fe i S/j<^r5, ?k'b7Lm>sj ( Pmin) "A>7cRSe:4#At 

+ R*a. i«c»*S-t-S3t«*p'i3fl«*/h 
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